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(54) DMA TRANSFER SYSTEM 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a DMA transfer system 
capable of accelerating the transfer speed of data without providing 
a function for switching the timing of performing write on a device 
side. 

SOLUTION: At the time of reading the data in the order of the 
addresses R(1), R(2),... t R(n) of a device on a read side and writing 
them to the addresses W(1), W(2),..., W(n) of the device on a write 
side in a read order, to the device on the read side, a read 
instruction (Read) is supplied by read/write control signals R/W 
after specifying the address R (K) by address bus signals ADDR in a 
K-th cycle CYC (K) (where K=1 , 2,... t n). To the device on the write 
side, a write instruction (Write) is supplied by the read/write control 
signals R/W after specifying the address W(K) by the address bus 
signals ADDR in a (K+2)-th cycle CYC(K+2) in the case of latching 
the data on a read bus RB for the period of one cycle and 
outputting them onto a write bus WB. 
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(54) KgW<D£*M DMAfe^li/X^A 



(57) [KM] 

[MB] 5 *-f ;y^^fi» 

(1) N R (2) , - % R (n) OJUfc^-^fcR^ffl 

(1) . W (2) . W (n) lc*#&trfKKtt:* U 
— K*BO^<-f^^tt % Kf@W^;vCYC (K) 
let (flU K=l. 2 N n) . 7 Kl/X/^ff^- 
ADDRI:i97K^R (K) Srit5£ L*:JhT\ y — 
H9-f hfflWt-§-R/WlCj:»5as^mL#^ (Rea 

a) sr-§.* s — 7^f»f^^mt y->v< 

s<*WB±\Citit>-rZ>m&iaL (K+2) 
&/UCYC (K+2) ICT, T K^/^ff^-ADDR 
|:i9 7K^W (K) ^^Lfi_LT\ y — K^-Y h 
»lf^R/Wia^f^^^ (Wr i t e) 
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/ 

fcJ«l-»#i&ifBHcte N y — K«M>7*'<>f;*U:K#B<D 
(fit, K=l. 2. n) ICT, $K£D# 

(III, LttO^fctelEcDggfr) 0^7^1X7^ 
b'<X±\£tiM-fZZ t\C£K>. (K+L+l) #@tO 

[ o o o 1 1 

CPU (**&3l3£fi) ^f^-(b/i<tT5DMAg 
[0 0 0 2] 

[00 0 3] :OJ:;/^n^^«(D7^^f|-C 
P£tfiT,SfcCD£ s ri/K^^J ilftfhitOi 
A(7>— |g] 6 

[0 0 0 4] DMA3yhD~7A10^^n^^ 
fflfflG>*^W * 1 . 2. m (mlilE^SEft) l-tt 
#ffl£>T KU*x<*«#ADDR. *ii<oy— K 

B±0"r-^(i«-ry<-<^ 1 , 2. ■ ml^Sl^x. 

[0005] irU^^Bti, DMA^y hn-7A 1 0 

hWRB-K RB-2. • RB-mW^y- 
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±<Dy*~ ? & V " K-** R B JblcttS^-t" 3o 
[0 0 0 6] i*k &7*'<4Xls 2, ml^fi. &m 

TV>ftl^ x DMA^y h n — 7AI 0 /i^^S'J^ <D*f- y 

[0007] &L±<Dffimz&\,^x^ y - vm^s^ * 

(DTYU^K (1) . R (2) , - % R (n) J&^lffiifc 
x-^R^ffiLT. ^Ox-^R^fflSftfcfcoa* 
bllld^ hl^r/M^OTK^W (1) . W 
10 (2) , W (n) l^ft^^lC, DMA^Vhn 
-7A10^fr5»^oV>T, E 7 8 ir^f* 

[0 0 0 8] *i\ SiOW^;UCYC (1) ~Ctt x 

IB. 7-< biRfl^^M^^^S^^lrLT, y-K«l 

(D^^^^^^m-r^fesio^-^D (1) o7Ki/ 

*R (1) $r7Kl-X/^jf^ADDRT«t6t^ 
t>l^ y- K9>T bftJffllf^R/WlcJ: DRWtiL** 
£4-^6 0 :Hl:J; 9 % 5fc2jf<7>:r-^D (1) tf*2#@ 
20 w^/^cyc (2) t?y — hV<^RB±(^m^$n 

[0 0 0 9] DMA^y hn — 7AI Ori* y — K 

h^^wB±(cm^ii-6»^»i, gi7{^-r<t 

3#g<DlM^/l-CYC (3) Xftm^—tV (1) 
2*7^ b^^WB±tCttS^Stt50T% 7KU7/^fl 
§ADDRWy-K7^ hWII^R/WICO^T 
ti\ 2f IW^;l/CYC (2) SrT^T KyUSW^-f 

50 [0 0 10] tit, 3#§W^/UCYC (3) 

07-^D (1) ^f#^tf7K^W (1) £TKU 
^^fitADDRTSStit t t>(C % y-K7^h 

•9. »r-^D (1) 2)^^ h^iJco^W^coTK 

(4) £JLKtt % a±0*k31*:JKRTKu^S:K«rU**s 

40 [0011] — ^ N DMA^y FD-7A 1 0 # y — K 

t^^^CYC (2) T^r-^D (1) ^7^h 
'<X 1 WB±\ZltiJj£tiZ><DX. 2#@W^/WCYC 
(2) CT, ^y^-fe^^ hm&\Z£*)7<<( bm<D7*s< 
4 * $riltR*tSi. y-KWOx^^fe^jl^lfttttU 
t, 5fe®^x— (l) Sr*f iitrr Ku^W (l) 
$r7 Kl^X/<7{f ^ADD RT^tt6 i i t>l^s V ~ 
M*l*R/Wl:J: 9»#a*A«Wx.« d 
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XB<DT Kl/^W (1) 3#@co-^^ 
P/UCYC (3) Jt^F£te. a±<o»a*rW8fer K^S: 

[0 0 12] rcOJ: 3^27 KU^K^DMAgS^ 

— h ffifll«« £ 1 o t w*ii{bT* # 5 i V * 5 *|£ tt 

IbZtK l teJ^^ — ^teglc, y— K^*_htf>-r-*£r 

So 

10 0 13] 17 K l/^H^)DMA^y^7 

^O— ^^J$rIH9tr^-ro DMA^y ha — 7A2 0 

*tDT Kl/^/^ilf ADDR, j§ik<^y-K7 

[0014] tU^^BIt DMA 33 V FP-7A20 
3&>£>0>Ji^|;:S£ot\ XI * 2 X — % mCO y — 

K/^RB-1, RB-2. — , RB-m^^D" 

/<*±<Dr — * £ y - K'<* RB±(it±JM6„ 
[0015] #7=VW ;*1.2. mlcte, *ii 

T^^V^\ DMA^y FD-7A2 0^b#J*<£>^;y 

[0016] JWJLO«fifcK*5^-C % y — K{RiJ(O^M * 
W7K^R (1) > R (2) , R (n) a»bJH#C 

P>JilltC^-r hiliJ^^-f^OT (1) , W 

(2) H — , W (n)'t::S£i&MRl£ % DMA^ h o 

"7A2 0W9W^o^t, n i od^-r^-r * >- 

[0 0 17] *i\ y— Kfi!lO^/M^t'OV>Ttt. ft 
*P3<DlNf ^/KYC (1) -CttT KU*'<>MM-ADD 
Rl:ioT7K^R (1) tr»JELfc±-ey-K^-< 

MM»«*R/W(rJ:i?R^aLA* (Read) 
2#IW^/UCYC (2) t?tt7KU7/^j|*A 
DDRiaot7K^R (2) fc»CUfc±-Cy— K 
7-f h»J»*#R/WlCj:i9Be^ffiL^ (Read) 
£rs -\ n#g(Dir--T ^/l^CYC (n) THt7KU^< 
^MADDR|Ci;oT7K^R (n) ^r^^LfzJi 
■cy-K?-f h*J»«»R/W^J:f9tt*fflLA^ (R 
e a d) Sr-tix-?n#x.6. 

[0018] ;ni:J; 9 . DM A yho- 7 A20^ 
U-K^RB±Or-^l:7 yft«ri4< 7>f h 
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^WBlCH !)-K«©7^^07K^R (1) 
CDt*—?D (1) i52#|Wf>f^;UCYC (2) Id, 
7K^R (2) <D^-^D (2) #3#g<7>lM ? ;U 
CYC (3) id, 7K^R (n) <Dy*—*D 
(n) ^ (n+1) #B©tY^^CYC (n+l) K 

[0 0 19] — ^ bW^^V^lCOV^Ttt. ft 

#JCD-th-f ^/WCYC (1) Tli7KU^^ffi#ADD 
RCJ;oT7KWW (1) «rJBjgLfc±-cy— K7-f 
70 HIBWfS^R/WICtO**^**^ (Wr i t e) 
Sr. 2#g<Z>-0->f^/i'CYC (2) TO7Kl/^A^f| 
fADDRiaot7K^W (2) *r»36 LfcJhT- y 
"K7Y MW«t#R/W(cJ:i9*#a^-fr (Wr i 
te) n#B<D-*M */UCYC. (n) WK 

l/^^f|^ADDR(IJ:oT7 Kl/^W (n) SrJf^ 

« (Wr i t e) Sr-tttJetl**.*. 

[0 0 2 0] 9 . DMA*53&U:«fc 

■llJitt. Olio (>f) lc^-TJ:5t-, *>*-*>f ^/^C 
20 YC (t) T*y — K^-f h«»«#R/WKJ:*>#*» 
(Wr i t e) dS*;l6>ftfc2:#l£Mt. IM^U 
CYC (t) "C(i7-< F/^WBJ:i7)7 — (t) O 
»#ii^.«rtT*?i*l-, t-f^/l^CYC (t) TTKU^ 
/^{IfADDRI:J:D^^7:7 Kl/^W ( t ) 
^f-l'^/UCYC (t + 1) h/^WBJb^x 
— *D (t + l) 51-. *^<>T^fc*rt 

LT*5l*tf, y-K«©7K^R (1) ^)7-^D 
(1) x 7K^R (2) 0*7^ — 9 D (2) % T K 
U^R (n) (Or — ^ D (n) H x hffil^^^ * 

30 07KW (1) % W (2) . W (n) iC-tJvfc* 

[0 0 2 1 ] Z<D£ ?tl 1 T Kl/^^DMA^f 

/UT% r,_ Ki07^>f^*^wH^aiLi7Y hffilO 

[0 0 2 2] 

[*^«*L<t9t-r^gsijB] cpuia^. 

y*— ?fc&<Dm^^ J 4 YMtoTS^ *J2, il lO 
40 (n) iw^-r«fc5i-, feW^MYC (t) "C7K 
l/^/x^jf^-ADDRCJ: «9T Kl/^W ( t ) 
ixfc±-cy-K9>f ^^JWf-^R/ / W(rJ:^S#^^ 

^ (wr i te) ^^^i^n/i m-v-^t/i-c 

YC (t) tf-^DBJLOr-^D (t) t7K 

u^w (t) ^»#a^«rfift>*H-n«*fe*i>. 

[0 0 2 3] rtll^lT, 17K^*a©DMA6 
50 17K^^DMA^T(t CPUl:J:57-^ 
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[0024] ^rr% *&wi±, ©#&^£?T9*^ 

[0 0 2 5] 

nfcx-^^^^ ^*±icw;*rr5i t tic, tku 

Uifi. y - KilO^M ^i:k#i ©f ({It, 

K= 1 , 2. n) |:t, »KO#*«r»3eUfc±-e 

y- hv^i^f- ^^L-^-r (lit, Ltio^fc 
»*jE<g««) «l7 7fU7-i' M<*_tfc:HWrf-* 
r <h dJ: 9 . (K+L+l) iiot^ #MZXtRK<D 

[0 0 2 6] C^MlcJ:^ — «<7>*-f ^/uSrBfe<* 

■^w^-eii. y — K«jo^<-f ^^?><^Bt^mui:7 

[0 0 2 7] 

DMA^gv/^fiM^MH HI l iw^-TJ: 9l:^ot 
^•9. t LtH 9 l^/T 1 7 K u^*«OD 

1 co®)^ 1 r Ku^*^DMA^>^fAi:ioit 

[0 0 2 8] *H 1 HJfiJRlSODMAtejS^x 
t^T. y — K*|©f/M^©7 K^R (1) s R 
(2) % R (n) ^foBBR-r-^STR^tatT. * 

;*<7>T KU^W (1) N W (2) x W (n) 
^tf^tC N DMA.^y hP"7^1 riSfT^ffljf^Mol^ 
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[0 0 2 9] 4T> y — KftlO^^^^OV^Ttt, ft 
IDW^^CYC (1) ~CteT Kl^^^xif-g-ADD 
Rl:J:oT7K^R (1) SrlS*Lfc±-t?y-K9>f 
h«lJWf#R/WlCj;V5B8^ttSL^ (Read) 
2#@<D1M'*/UCYC (2) ttt7KU^«tA 
DDRtaoTT K^R (2) *»36Ufc±-cy— K 
h«IWt#R/W^J:9K^aL** (Read) 
70 £\ — , nSBOiM'^CYC (n) tli7K^/< 
XlI^-ADDRiaotT Kl/^R (n) ^fiSlfcJ: 
-ey — K9>f FMWM-R/WlJiJ: <9tt*iBUfe* (R 
e a d) ^tl^tl-^X.^ 

[0030] rKia^ y- K/^R.B±i^i; y- 

KiHJcDT^M *<DT K^R (1) <D^r — & D (1) # 
2f|Ot^f^;VCYC (2) (C. TK^R (2) CO 
7* — ^ D (2) ^SilW^/KYC (3) 
— , TKU^R (n) rof-^D (n) # (n+l) # 
1W^;VCYC (n+1) l-^tt^ttm**^*. 
20 [0 0 3 1] DMAny hn — -7 Al ^y — hV< 

*RB_Lco^-*£: 1 ^/K^fflBJ^ yfLT7>f b 

^ h/<^wB±t^ii x y — K«|0>-ry<>T *<DT KU*R 

(1) (Dt* — $ D (1) ^3f |Ot>f ^/l^CYC 
(3) (C, 7K^R (2) Of-^D (2) #4*8 

W^/>CYC (4) Id, TK^R (n) CD^ 
— *D (n) jft* (n + 2) # B (DiNf */UC Y C (n + 
2) K*;ft,^lxttWj$jh,* 0 

[0 0 3 2] L7t^oX. MB^'V *tCOV>T 

30 ft. 3f lOt^^/UCYC (3) *>P> (n + 2) #@ 
W^/^CYC (n + 2) *-C<DBBS:StR«1Bi: U 
3#gOlM ^yVCYC (3) "CUT K u*/<;Mf -5§-A 
DDRCioTTK^W (l) fcJt* Lfc±Ty — K 

h«J»«#R/WKJ; (Writ 
e) £\ 4#gOi^-r ^/UCYC (4) T'li7h'^ 
^«tmoT7K^W (2) ^rJi3£Lfc±T-y- K 

b#J»«*R/WtC«t (Wr i t 

e) ^r. (n+2) f IW^/UCYC (n + 

2) T'(t7Kl/^{|fCJ;oT7K^W (n) & 
40 »6tfc±T9-K7-f h«WW**R/WlcJ:9»*3a 
(Wr i t e) Sr-tn-etL-^x*. 
[0 0 3 3] y— Kififl^x/V^^T KU- 

*R (1) cOx-^D (1)-. 7K^R (2) CD^— 

(2) % 7K^R (n) Of-^D (n) 
t*. 7>T h»r/^^07KU7W (1) x W 

(2) , w (n) i^n-t*ix*tji4nSo 

[0 0 3 4] -7j, DMAayhn-7Al^y-K/< 
^RB±(^f-^^7 7ft5r<i:^< 7-< h^^WB 
±ldi±S^"T^^(c«, Hj3ic^-r<t 7^f F/^ 
50 WB±iCJi % T/M^107h>^R (1) (O^f— 9 D 



-4- 



7 

(1) ^2#1W^;VCYC (2) 7K^R 

(2) Or-^D (2) ^3f@W^;VCYC 

(3) IC. 7K^R (n) <Dy* — $ D (n) tf* 
(n+1) #@Of^^;VCYC (n+l) tC^tveft, 

[0 0 3 5] Ufc^oT. 7>T M|ijOx/M^I-OV>T 
^-^irU^ hff-i-(C < toT2#gOi^-i'^/UCY 
C (2) (n+1) #SOi^--f ^/UCYC (n + 

1) ^(OWi^-m^mt U 2#@W^/UCYC 
(2) TliT KU^/^{ff ADDR^ioTT 
W (1) ^^Lfc±T-y- K^^ h^{f-^R/W^ 
XVmZ&^ftG' (Wr i t e) £ N 3#gc£>-tf--r ^ 
CYC (3) Kl^^^ff-§-ADDRiaoT7 
KWW (2) ^Ji^L/tJiT y - K7-f h *J»«* R 
/W|C«t9»#^A* (Wr i t e) (n + 

1) #@<01M ^A-CYC (n+1) fliTK^/^ 
IftADDRICioTTK^W (n) £3t£ b/c JbT- 
y— K7-f MBWS*R/W^J: (Wr 
i t e) «r*;H«v5-*.*. 

[0 0 3 6] mi^J:^ y- K«0f^^07 KU 
* R (1) cD-r — (1) , TK^R (2) ^-x — 
*D (2) % 7K^R (n) <Dy* — $ D (n) 
11, =7-< Ym<D"fy<^ *(D7 (1) % W 

(2) % W (n) l£*;h^;ft,*#&*jftSo 
[0 0 3 7] ft N DMAayhD-7Al^y-K/<^ 
R B±Or-^ S: 1 t-f ^^»B7 LT7>f h'< 

(1) ti*t> (n + 2) f SW^/UCYC (n + 2) 
*"C<0BO. — DMA3ybD-7Al^!j-K/^ 

^m^-f-^^^iciii. t^N^/ucYc (i) 36»e> 

(n + l) #|C0f>f ^/PCYC (n+1) SWB, 

y — Ywtof*'^ *jk&9'< vmoir*'^ *$m-<d±x 

[0 0 3 8] rC0£ «1M»DMA^ 

lei*, y — ^^±©7*— l-fr-f ^/^HHH^s^ 
/^bntaW^/^t?, y— }fy<^±a>y s 

-^S:77ft5:<!r^<7^ h'<*±KHiai-*»A 

twtf\ 2SIW^/^bn#IW^;^T, y 

[0 0 3 9] rtLl^tt, *m 1 HJfe^SiODMAfe 
T% CPUCt^ft^^^DMA^ia^f 
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[0 04 0] DMA^y V—Vs<X±<D 
7-^ !: 2 W ^/^±«7 7f lT7>f h'<*± 

^^-h^aa*-t-^t^-efe*»*^tt x y— bv<*±co 

[0 0 4 1 ] *38W<Z>»2HJfi^ffi-Cfc6DMA(EjS^ 
^^AC0t^$r(H4^i- o ^2iWODMA£ 

1, *2^JS2. jBm^JSm^feft 
?!Kw#«$jh,T*5»J. DMA3ybn-7A2^li# 
S2. Sm^{:l/ ( j:67KU'^^ff 
ADDR. M^y-K7^ h*JWt-^R/Wd5 

1. S2. Smt^iilC^btLTV^o 

[00 4 2] tl/^^Blli, DMA^yhD-7A2 
^^^Kot, #^JUS1, S2, Sm^li 
-K^RB-S1 X RB-S2. — , RB-SmCD* 

y— hV^iOx—^S: y— hv<^RB±^m*"T^o 
ft, #*^JS1, S2. Sm^Ji*ii(D^ns/^« 

[0 0 4 3] ^k^^JS k (k = 1 x 2, m) F^O 
%rT'<4 * k - 1 N k-2, k-xiCd. [g] 5 

i"«t5t-. DMA^yhP-7A2^f>Ik^iJSkl: 
^tbn^7 K^/^ff^ADDR, y — K^-f hfPJ 
^f-§-Rx / W^^i^^i ^ ^fcil| C ^^^ ^^TV ^ / 5 o h 

^0 /^WBi^f-^litf^^k - 1 , k-2, - % 

[0 04 4] irU^^B2f± s DMA3yha-7A2 
d»&3RJSS k—#^P>tL^ y- K9>T b*J»«#R/ 

(D^y-J-tU? h{f-§-t'So%>T, 

k-2. k - x CO y — KV<^RBk - 1 x RBk- 

2. RBk-xO^b, »?»JS kf*3l^y- K«lO 
x^<-Y ^ t fl^f^-i *&1btLl'£+ ^t<D^fy<^ y — 

50 h''<* RB-Sk ±{Zftt>-$- 6 0 
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[00 4 5] JSL ^ k - 1 , k-2, k- 

xlctl, ^JS k iC^ibilS ^ n y C L Ki* 

iit-^'btvC*^. *£ft. i^LTWiV^ s DMA 

[0 0 4 6] #±0>*ricU::fc^"t\ fcS^yiJO-r^M^ 
^CDMA^y hn»7A 2 2 ±15^ 1 H 

MA^y ho- 7 A l -3&«?T5ibf^i:ra— ^^>5 e l*1t& 

[0 0 4 7] f*h I^C^lJrtO^^W^tCii, 
T K^^^«#Rt/*ii^y — K9-f h «]»«-*§■## 

r Art ©t^v ^«)»fti 5 la CTfe 5 tntf , .Lias* 

1 Hiii^DMA6ii^f^ £ 9 fc % 7KI/^ 
[0 0 4 8] L/c^oT, *S2HSfl©DMA6S 

^r/W^Sr^^U 4:Affl*lsIK4:eD2aUHO*yiKc» 
[0 0 4 9] 
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[^®<7)t»^gi^] 

[HI2] iMiT^6DMA^i/7 

[HI 3] ^^O^l «S«»t»fc5DMA6S5/^ 
JO fAC^lt^DMAny h n — ^(7)i^£ftt^5f;:£> 

[13 4] *«WO*2*l£JKlfi"Cfc6DMAteaSV^ 

[HI 5 ] 15 lOTt#^^ljrtWM^^n y ^ H 

[1116] 2T KU^^ODMAgS^^fA« 

[ID 7] 2T K^^^^cDDMA^^i^^xix^iott 

[HI 8] 27 KU^^^CODMAteiSv/X^AtC^olt 

[i9] IT Kl/^M^DMA^iS^fACOtM 
lilO] IT KU-^^^CODMAK^^^AtCfc 

[ill] (-T) lTK^^DMAg^i^f 
[^#^18,^] 

1 N 2, *\ m * 
SI. S2, — . Sm ^?'J 
A 1 N A2 DMA^iy ho-7 
B, Bl, B2 ± 



-6- 



(7) 



ftm 2001-19535 



II] 



ADDR 
R/W 



CLK Ki 



RB-1 



ADDR 
R/W 

CLK 



ADDR 
R/W 

CLK 



RB-2 



R8-fn 



— t 



RB 



B 



-WB 



DMAC 



A1 



14] 




ADDR 
RAW 

warn 

CLK 



S S2 



ADDR 
RAW 

CLK 



RB;S2 



RB-Sm. 



z 



DMAC 



V A2 



[H)2] 



iCYC(1) 


CYC(2) 


CYC(3> 


CYC(4) 




cu< _r~LJ 











ADDR ~) ( R C 1 > K~"gT)[ RQ) ]( R(4) f 
R/W ~\ Read )( Read ]( Read f Read I 

t °< 1 > x °g) x dp) r 

1 W(1) I W(j~]f 



RB 

WB 
ADDR 
RAW 



Wrtte 




j[D(n-2)] 


[D(n-1)) 


! <*"> ) 




A WO- 2 ), 




W(n) 




(WW. 




WW.V 



-7- 



001-195353 



[B3] 



CYC{1 ) ! CYC(2) ! CYC<3) i CYC(4) 



CLK 




CYC{nt1)! 



5< h* 



ADDR ~ ) R(1) jfR<2) \ R(3) )(~R(4) f " 
RAV ~") [ Read )f Read )( Read~)( Read ] (" 

T^n pre r ^nr 

*"") ( Write )( Write \ Write~) (~ 



RB 
WB 
ADDR 
R/W 




") ( Write )f~Write~) (~ 



[B5] 



[i6] 



Sk 



ADDR 
R/W 

CLK 



^7 



ADDR 
RAV 

•I CLK 



v k-2 



ADDR 
R/W 

J CLK 



RB*-1 



RBk- 



RBk-x 



RB-Sk 



WB 



ADDR 
RAV 

CLK 



ADDR 
R/W 



CLK 



ADDR 



CLK 



RB-1 



RB 



RB-2 



RB-m 



□MAC 



A10 



-8- 



(9) 



2001-195353 



[17] 



CLK 



•CYC(t) 


CYC(Z) 


CYC(3) 
* 


CYC(4) 
~* " 


CYC(5) 


CYC(6) 























A DD R^( R(1) )( R<2) ]( )( W ( 2) ) f 

^ 1 jjjj K X wrHe f^l ] ( write r 
T^H X T^TK — r 



|CYC(3n4)jCYC(3n-1);CYC(3n)i 



LTLTLT 



ISC 



] ( Wrfte )C 



18] 



CLK 



CYC(1) 


CYC(2) 


CYC<3) 


CYC(4) 















ADDR~) ( R(1)~")( W(1) I R(2) I W(2> ) (~ 
FVW ~~) ( Read ]f Write )( Read~)( Write ) (~ 



RB 
WB 



•CYq2n-1);CYC(2n){ 
1 R(n) I W(n) ] f 

DM 



[19] 



II 1] 



ADDR 
FVW 



CLK h»l 



ADDR 
fVW 



CLK K 



ADDR 
R/W 

CLK 



RB-2 



RB-nv 



— t 



RB 



B 



DMAC 



V A20 




CYC(t) 



(n) 



«* _n_n_r 

ADDR ~] { W(l) )( ) f 
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(10) 



&m 2001-195353 



[mi o] 



CLK 



CYC(1) I CYC(2) 


CYC(3) 


CYC{4) 

















ADDR ~] ( R(1) )[ ft(2) )[ R(3) \ R(4)"X 
] ( Read )(~Read )[ Read )( Read "] ["" 

Tw> x Dg> k p<3) r 

ADDR ~] ( W(1) I W<2) ]( W(3) \ 
1^1 



RAV 
RB 
WB 



RAV 



J { Write ) [ Write 



Write 



CYC(n) 



CYC{i*1) 



MI 
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